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(54) RESIN COMPOSITION FOR FIBER-REINFORCED COMPOSITE MATERIAL AND FIBER-REINFORCED 
COMPOSITE MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide both a resin composition for a fiber-reinforced composite material 
having excellent ignition resistance, flame retardance and moldability and the fiber-reinforced composite 
material. 

SOLUTION: This resin composition for the fiber-reinforced composite material comprises a thermosetting resin 
and has a processible viscosity within the temperature range of 25-90° C and <400 kW/m2 maximum 
exothermic rate of a cured product obtained by curing the resin composition during combustion. The fiber- 
reinforced composite material comprises the cured product of the resin composition and reinforcing fibers. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiners decision 
of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA2eaGIYDA41 502041 OP 1 .htm 



2006/08/14 



(19) B#g#ffifjf (jp) (12) 2Jf IS 4tF If 


1 ^ ^ (a) (nmftmm&mmn 




4#BH2003— 20410 




( P9no? — 9fvii n 




C4J;xcpfl tf -Y-WClb^ 1 ^4 H V.ZUU3. 1 . £A) 


(51) IntCL 7 ISWJIS^ 


F I 7-73 ~h (##) 


C 0 8 L 101/00 


r» n q t ini /nn a t* n *? o 
U o L, Illi/UU 4 r U f Z 


CO 8 J 5/06 CEZ 


CO 8 J 5/06 CEZ 4 J 00 2 


C 0 8 K 3/00 


C 0 8 K 3/00 


5/00 


5/00 


7/04 


7/04 




SSifcft gf#5iCDS9 O L (± 17 » 


(21) *SIB2001 - 208931 (P2001 -208931) 


(71) USA 000003159 




(22) tim B ¥J«13*P 7^100 (2001. 7. 10) 


msciB b *m&w 2 t a 2 # i # 




(72)f8W# Hi? *H 






mm (¥^i2^flegffx^;^- . mmmim&nRvm 






(72) aw* ii mst 


30^COSffl £ O ttf t>CO) 


■n* M] itJ frt ^j* •jih rji il hi , I ir - — - — —at I*C ■ 1 ■■ 

&J8M#?fft£9W;*: i j £ fBi#i5i5#J6 ;£ 











(57) [KM] 

r. 2 5-9 0 'cwaKSSffltcfcur r/a-fe ^s^uffi 

©^B$© ft*|SM3£# 400kW/m 1 «T-C*4«lt* 



(2) 

1 

■C. 2 5-90 ^©iMgffifflK&OT^'cHz r>^tS 

^o|^fltffl^£^l,Tt#6ft£S?{b^ 
©^^©^A^aK^ookW/m 1 VXTX-$>Z> C <t* 

[|#5Rffl2] 8iflifflJ&^£S!fbLrf#6ftS@i{b^©jB* 

[ nt^9 3 ] mm m& e ft s mmssmifi , io 

•/**lf^>fijfli©5%cD4>#< <b& l«£^A,-cft& 

*w«fr*iittt5S^btt^tm. 20 
[Bwose ] mmmtmsttmcziT *>MMimftm& 

10-8 5%r*6C<L£^£ir&ti:£ffl5K12*&© 
m*m8 ] gy&lfcli©? l3R&i&$#E2 0 0 -7 0 0 G 

IBi£©ffl*t^fb«^rW*4„ 

[000 1 ] 

mm us ztmmitm&ttnmmmiiSMis &&&&& 
{m&mmm?z>b<iyc'$>z>. 40 

[000 2] 

X # fc. Ml bT^'K & L < KftMM bttWlli £ # 5 X £ U < 



^ 2003-2041 0 
2 

[0003] *3&>4«^t*«4*tiifiW 4«tBiic«, mm 

<. JSK8*b1*fi}J|gK:tt. ttflJMi&o&ffttcttth&t: 

*VC(,>£„ •e©fc&&H&fb1*fe1SfflS£ OtB. 7 * y-iU 

win. ^^5>««§. tr^-^u^s f«ib. *£&*a*'; 

[0 004] &jtmffl#i*{Cft«3*l&£< ©JB&Kte 

^ 1 5 smmms 1 #) -c. »*Att©w£gjH£5E 

[0 00 5] »WfcttlH|g«««S14*I^±3-tt«*tt4 

^{b^ft£-©^oy>{b&$re;fc-&„ LfrU 
y><b^«J*^tf»)Iiffl^!g)« t ««W#{cy-f:**i/> 
ft £ Af*&cW#ft#** £^£3 nJii&tt#li;<.> C £ # 

#^^{C«t 0awati!&:<!:ri>C^WKS±©SI*)!p€.. 5 

Sci*^Sifto-c*ri,^= 

[0 00 6 ] "uy>it&<&l&-3£?icmM&*:ft±£ 
•5 c <t cc J: «3 . WBf4«iftl±S-tt-5*S3W«*3ti-rj,> 

^r-^^-f >^ffi («T, RTMffi<Ll>5) fti^fflt^ 

fl-sa-s-r. *v K^©^fig*in^i/. a D n {4©^nfcfi£ 

B#fim 6 ftft l> <t C > o fcfH!JS#£ D5Ci«-, /c„ 
[0007] 

n/ctiHi^ b^tmfflfUflifflffi^fc <fc o'-e > r 
ftsm«5fi<b*^tt*4*si«-r ac t fcgfti-r 

[0 00 8 ] 



V 



(3) 



\tmm%frht£&mmmLmx>$>^x, 2 5-9 crew 
its #4ookw/m 2 «rr^ zmmmm-smmmmm 

[0 00 9] S/c, $^^©M^f^ 0 T&fr 

< mmfr h & & mmm m*xb & . 

[0010] 

^i»iia^4ookw/m 2 art* BifflisiJn? * n 

[0011] ^#BISOtttltmbffi^^WJI8«^« 



4tH 2003-20410 
4 

[0 0 12] ?*y-;t^ 
[0013] S/c*^9BtC*5^Tft?a Kfflt^Ci* 

r**^r*~ hx*^M»flitt, ^ (1) ri^n^ 

[0 0 14] 

[ft 1 3 




OCN 



) 



(I) 



[0 0 15] <5W, n(iia±<^», A«nfii©W 



* (II) r*SnS<fc5&*^HB8S^^T*-hx^^ 



WiLrtt, 1, 3-ifcBl, 4-1^7*— 

4, 4' -^T^-ht'^x^k TfSffi§5£^30 

Ut2] 



[0016] 
Ut2] 



NCO 




OCN 



(D) 



[0 0 17] (JJBSS*. R^R,a«**J)R^-**:« 

r;i^u>s. (-0-) » &L<&22ffi-r:*^ 

(- S -) , (-SO2 -) , ^l/tf'-JU 



40 a (-co-) ^ 0 ) 

TieflfitK (in) r^$n^j:^^^ i ;^x^u>^ 

[0018] 

[fb3] 



* 



(4) 



5 



^2003-204 1 0 
6 



NC-0 




CN (Hi) 



[00 19] (JJES*, htth£0*«fc-r«tt. i 

(-S-) % *;M*xji,g (-S02 -) , *7Jl/*K-^* 

[<fc4] 



R ia I I 



*s (-co-) **r. ) 
TisflKfiS; (iv) rsshs<t5«cb y^r*- hxx 

[0 0 2 0 ] 
[ffc4 3 



NCO 




OCN 



(IV) 



OCN 



[0 0 2 1 ] (±SE3t*. R^-R^^at^SRW-T-Sfc 

« y j u s * at u S i >c c m — x & o r c » x %> J: i >) 
tkahbs (v) r«sn*j:5tt^ys/r*-hx^ * 



[0 022] 
[ft5] 




CN _ OCN 

?20 




(V) 



[0 0 2 3 ] (_hte^, k«lfcLh<D«». R a s-R 
&m*?Xl,>Xi><t:< . Xte2fI<7>S"C&^ 
-) , ^L<«2«^^^ (-S-) , x;U*x;l,S 

(-so, -) , #;i/*x;i,B (-co-) *ato ) 40 

[0 0 24] cn6^7*-hxxf«0[)^% 4 RE 
>, 2, 2-b'X (4-S"T*- h^xXJU) 7 4 P^> 

* L/ < Mffl r * , c cd * r 4> 2 6 tcttgaMfi < fftff* 
[0 0 2 5 ] ^r*~ hxxf ;Hjtai«, 



IS, 



[0 02 6] W'>7*- FiXf^MMWCtt. 8Mb 

it* i«j± 5 * £ fc»«mkM4E^f S c i #r * s . 

[0 0 2 7 ] ^S^T*-hxxf"JHftJ||tCiB^3n 

k sj-^^hjh. ^y^^mw 

^><b*f*r3-;l/(DJ:^^2ffiIg{4^-iCD+U- 
MM* 1 0 0SfiSPCC*fOT0. 0 0 1 - 1 0fiSSB<t 



TSCi^SK , 0. 0 1-31 
IK 

[0 0 2 8 ] *»3&>4^7*- hx^^;b«fl|Ccia^3n 
-Jl/ttfc FO + ^l/S* 1 fiWT^SMT-^ 1-10 



C5) #BB2 0 0 3-20 4 1 0 

8 



10 



Fxx^Jl/ffilfl 0 0S»SPtc3*Ur 0. 0 1 -3 OS 
«»tr*C43Wff*K. 0. l-BMWiDB 

[0 0 2 9] **fHCC*jC^'CJf*L<«^SC4 

^-c#4^>^3h^-9-^>«fflg«, (vi) rsis 

[0 0 3 0] 

[fte] 




(VI) 



[0 03 1 ] R^tt, IWHRl-l 20flW(7 



a: (vii) 

[0 03 2 ] 
[ft7] 



OH 



(vn) 



[0 0 3 3] r^3tt£rajs#&\ai&WL&<,>fc©r 

x«^cic ( i ) *wa-r*«Hr«as*ttvii 

Z> bVXD&t* < <fcfc— l/(,». 
[00 3 4] Xl^X2 ( 1 ) 

xi: a^F-rtKSfc-rs. ^mas* (vim -cisns ★ 



★flHS^fiviioffli* 

X2 : ^HWcffffi-r-S. 



s; (viii) -ci^nft 



[0035] 
[fb8 3 



OH 

^J— CHfNCHr 



(VIII) 



i 2<Dimr 

7 x~ ;U 



[00 3 6] <SW». R„«. £JMK1' 

^^*>e>. ^it®2 59543 7^qm> mmnm 



R?2 

¥9-50245 2 n&mcsmvjjmcm-ix: . -xk 

tsse ( 2 ) -c^ s ti&Bissm&ic x <o ^mt zzt ifi-c 

[0037] 
[ft9] 



C6) 



9 

Ut9] 



<&ffl2 003-20410 
10 



OH 

K 



+ RtHiH 2 + 2HCH0 




+ 2H 2 0 (2) 



[0 03 8 ] (jk& s r 23 « x i - 1 2CDiittr * ci^«jgs: (ix) r^3ns{t^«5d^*s8¥/p6a« 
s, x«ass7*r.;i/Sr*So ) io [0039] 

[it I 0] 








(id 




[0 04 0]<>ytW>iJi{i, *s^-<Dfrfc 



50 



mmmc^tiimm\m^mfimhirii> <t ^ tear 

[0 04 2] Syfc*IS?BCCfcC»r*fSU<fflti4Ci*5 



1 « 
I * 



[ o o 4 3 ] Jifttftitte, r ^ ym&mm#±?&#v 
y^^y-jk hy yy$/^;i/-m -y^yy^y— 

[0044] ^h^^'J ^>^;UT $y^7x xjby £ > 
[0 04 5] 7*-/-^a*BuK#i-r&i#*S/»ll 

[0 046] Cti6<Di#*^1ttliBWb«(<bli*^t> 

;l/^3?>, 4,4'-i/7^> ; 7x^;bXW>, 3,3'-^ 
75/y7x^;l/^;l/^> 4 m _"7 x x u>^7 s >, 

S7^>, i^x ?l/>h'J7^>v h 'jx^l/yf F 5 

-fv#P>$>75>, b*x (7^^^) y;u 
jfro^>, b*x (4-7 * y^a-M^;u) # 

$ Mcx^+Mfra^s 7^'JP-hyik y * y-;b 
>e^;i/7 ? >, 2,4,6-h y x (s/y *^7 ^ y^ ?-ji>) 



(7) ^12 0 0 3-20 4 1 0 

12 

;l/^7x^x ^*1tb Ftf^^MJfcM^ fh7t 
Yv?Z)VWMiMfa. y*A^*1fb Fca7#A>BHK* 

ft, 7^b'>lbF7^W7^U>$/^>8!t 
F^ K®J:9tt2Fy#;l/;K>ttb F^ F\ stfy v 

i ^ y t-;KDxxf jKd J: ^ y 7'^ H 
10 [0 047] citieoBMfcJWCctt, B?fbffitt*]S8&*^ 

l^iltd ^7>y75 FCC, 3-^3:x;b-l , 

l-i?^?;«*(DCMU), 3- (3 
^;U:7xx;U) -1 , l-^y^;l/JS*, 2 . 4 -fcf 
X (3 , 3 Isj F) F^xxDJ^ftSS 

20 [0 048] *mjttcte\,>x , MusawjH^tttnstt^ 

^M8fflg k ^yx-W F>»*Mfi, ^'J7^b> 
K*Wlg, >fyx;^>M, ^yx-rJbx 

[0 04 9] ifc, WJ(Cfc^t(t Wlg(C|i«Sfii|«r 

ia§itm^cife«4. «BBPjiur« ( was 
[0 0 5 0 ] *»^tm^c4OT^i>y>i 

xXrW^, ^*(c y >^4-^*ts y >M 
iXf^flMlibt, F y ^7^;P^^^ en- k F 

40 yx^;u^x^x-h, hj7'w^7 J :-F, h»; 

^-^^Jl/^X^ x - h y 7*htWWX7x- 
t^^^7x-^^7 x- F © J: ^ ttUiUSBl y 
>ixxr;k TEflUSSC (x) t^Sn^i^ftff 

[0 0 5 1 ] 

[ftll] 



13 



(8) 



&m 2003-20410 

14 



(f*24)a O 




(R26)( 



(X) 



(R25)b 



[0 0 5 2 ] (^a, b, ctt l--5J:0afcMaSSE 
, R , 4 - R 2 6 $ ft: Jfc*«# 1^64 ©Kft* 

TSB«iSS; (xi) rmsns<fc5&^*6c 



* uttt, TiB«jfiSi (xri) 

[0 05 3 ] 
[ft 1 2] 



[0 0 5 4] 



(b^o)-£ 



Utl3] 



1 



[0055] (iW, bi «Tie— (xiii) - (x 

HtU4] 



P-{o-B^ 2 (XI) 



* 5K- [fbl 3 ] 




p T°"v-y~ R36 J 

\ R34 R35/ 



(XII) 



★ [0 05 6] 
[ffcl 4 ] 



R 36 ^37 

— (xm) 

R 38 R 39 



[0057] 



[fbl 5] 



15 

urns] 



(9) 




4$BB 2003-20410 
16 



(XIV) 



[0 0 5 8 ] 



*10* [ffcl 6] 




R 48 ^49 



(XV) 



R 46 ^47 "50 R 51 



[0 0 5 9 ] S^R, 6 -R 5 , tt, 
-To ) 

[0060] &mMictei,*xm^z>c ±&x*% z>*vm 



20 



30 



[0 0 6 1 ] ^S^-JBx^f^ftS^^- h *40 



[0062] cn«, miMgmmvmnQMc^&cft 

[0 063] ^^^^K^^f^i 
CC, jlfSKil 5-2011%, J:0Jff*L< 

■«:4>ft < si±s<DrSf * 

[0 0 64] ^-S^^Kx^f^CD^rfc. TiB«JS 

s (xvi) -ci^ns^^iF'jr^+^^f^ff 

[0 0 6 5 ] 
[ffcl 7] 



B(OR 52 ) (OR53) (OR54) (XVI) 



[0 0 6 6] R S2 -Rs4«l -1 8fB, » * b 

< « 1 ^ 8 fioj^jRjiR^w-r 5ir*s) 9 

-*^5 L ;i/*'5M, 2. 7MK<D#9***/*/ci> 



50 



5) r*So 

[0067] ffios? * ui>*?m*x7-M*> m^om 

a*s 2 - 8 {bcdj^jsw^ w*r s # y t;u* u> t:*^ 
-k MiWx^f^as, kp^ hy (i, 3- 

:/#>^:*-;l/) h (7. lfiS%<D*^*£ 



CIO) 



17 

;U-2, 4 -*x>£>>^-;l/) t*^^- h (5. 91 
[0 0 6 8 ]*f£Ll>&7fc*^g^ Mitf^i^f 

;i/3 3\ lP^-\^>u>^y ^-^mykfcom. (7. 5 

[0 0 6 9 ] ^'Jb^WJ^-W^iXf^i)* 
[0 0 7 0 ] ±.i£<D ^'il/XXfJl/ (BORESTER) J t*i& 
Rhodi aft *» 6 rtT K £ #1 X C „ 

[0 0 7 1 ] C ti6 * «)B!xx ^;W>i** & 

wmshib i o o s*gpcc*t o , o . 1-30 mmmz 
r^*&*o. imsa5*^r^>^i, ff^nssfb^co 

«t***»«> mmitmmm 1 o o*agpfc*fc 1 - 



[0 0 7 2 ] #2Sgjft:tol>rflf<r>SC i^t*^l^tt 
y^**?**— K #y *xyx- F, t^^**- 
[0073] *mwic*${,*r:m^&ct&-cz$>T>*: 

[0074] *muc*3^xmt,>*>c £#~e#s#ji* 

^A, *«ffcx;*\ *Kfb$^o~^A, F-y^W 
k 7^5 >i$#;U>>^A> y^A. 

[0 0 7 5 ] *fc, *»WiCtel*r«, *©fftas»iswi 

[007 6] *^(D»^t«^MWfflMiflgffl^ 

tm£, u^> • y ^ jua • ^>7 a ^ 3 >S (jy 

T. RF IffiiC>5) ^©»*t»{ba^«f4fl[«ifc&ffi 
1 5 0 OmPa • s <DlBH©ttS**"r*fc<Ot?*Sc 



10 



20 



30 



40 



2003-20410 

18 

d#tc;*ci#*4©-c»iL<a^. *fc, 150 



50 



t&&Z><DXlffi& U < :/a-fe ? ->:/;MftSte: 1 m 
Pa • s-lOOOmPa • s X'$>tltf£ K)if?£L<. 
lOmPa ■ s-5 0 0mPa • s r**i«3 

[0 0 7 7 ] ±^0/ty*D-fe^->y;uftSS*W*rs*^ 

[0 0 7 8 ] *JW«:tn,»t l WIHfliOW««E{bl/r« 
HTr*aci^gr*s, A^Mauftts. 350k 

mitbxn%ftzmik®o>mmm<Dm*¥zmMm*>K 40 
mmitm^wmzmz ct&xzr^ %> z> <dx& 

[0 07 9] **wnc;bi»r, «lB*«Ett*Wft or» 
So 8Jflim^^fbLrf#^ns®{b^cD^B$cD® 

JMjWisom-^MiLSi+^JBcilllf^tt. B«St£*W 
T S blfi^t* ft*'m 5ci*JtSftl» »^^* S 

[0 0 8 0 ] ^A91Oltlim«^^ffiWIB«0tM« 
®{b 3 SfcWtft i ^bffi*t*S2^ L r mttfbttett 

$mmm&itf£ b<m^hti % mmutm&s 

[0 08 1] ^fbmffii orft*«WStffli»*»^cc 

3#4fc«)CCjK*llili05ISRS*t4*«2 0 0-7 0 OG 
Pa-C*4Ci*s»*U». 2 0 0 G P a <£ 0T@£ £ 
l#6nS«K*»^bS^W^cDi:b^S^®T0. /fe^iU 



t « 



(11) 

19 

Tf# 6ft£M#*S<ft£©-Cjf£L<< ftl>. 70 0 
G P a £»6ftSire»fl&£ttf4#s6 5 < ft 

C0 082 ] *fc, ^3gitt*i©3ISg^a{i. IHSKB 
3 0 0 OMP aJJLL, «tWil<B40 0 OMPafet 
±. S 6 (Cjff S L < (J 4 5 0 0 M P a fe<± t * S OA^ 10 
(,>. 30 0 0MPa*lt*?>i, f§e>*T.£1t£W4© 

lfc?S^«®#m>itM»Wffl«^**ft i"^«Z>®ffl*s 

ffl»<tft-5ci#s*.s©-c&?* L<ftt>. 

[008 3] «ftH£Lt, &&©&|b*Bilt**a.&£ 

[0084] £ td&immica. ?m*tfW3 

H&Ctft-CZhifi. fOftfliOtK, 0. 011 
t%~ 5 5 C i 1/ < , 0. 

0. 1 SS%*!i!§©*l£. IRtfctt#.lK ft <3 U< ft 
t>. tt#3#St^^>y?W©m#5fiS%£a 

* -c 0 & *> t m'Xt&^m *Rtt* ©t s -er l 2 $ n 

[0 0 8 5] ^bMMt«cff#S«*-!f--<i;>*TWiL/-r 

B, m«^ltl&3003513^fRitl3iS3*l"ri,>& fc© 

A|gxtf*->im 9 U*>^ttxtf*MfJ)Jg. #'jx 
5^ u > a ^ y i^i^Ux— ^ y -fz a — 

x y - ju a m x ->fMB§© ^ £ * y ^ttflimi . ^fis 

x^-r^Ajrio^ftiJS^^wr^fb^i. 4s J: 

^7iy-Jl/A©7'qt'l/>t+1f-^ FttflB^J. *'yt 
xil/jfxjUv— y 7- f- 7 ^ ?- U>7i^— K 
>x.?\s>*JrV-j F • *Vxf U>*+t-/ FttflQ 

[0086] mmm<mm^n^^>x\mim.'& 40 

^flJ. 7',K ;»K ffi&Jfi. — * 

a^*t«*»ste«t>K«. sgfttttttf. toft. -#fax 

h5>F. P-e>v , s?a^ii©^.®-c4)^©7!)im 
(,». cct, ^(*^*^D©^IWjifflr'^^ 0 $ 



<i$|fg 2003-20410 
20 

[0 08 7] 3S<yi«l©JgS8<i: l-TB^y V * - 

as. s*a*»©^tii«*t^6&.s»Kjs**ajio^fc 
[0088] *mi<D®mmm^mmm%mfmt 

0-8 5%. L< B3 0-7 0%-C&£©#<£ 

(,>,, 1 0 4 #6ti*a^*m©s«*«a 

*£ftO. JfcSJtffi. Jt^¥tcfitl&tttt&fl:ft£tm 
©fUj&*i»ft totv £ Ci«sj>5 ©t?Jf £ L < ft < . 8 5 

[0 08 9] *^IM©»i5S{fc«^ttf4ffl«J3giffl^* 
b $ ttfcW fc^» i ^Ib^Jf^SS^- u r If 6 ti i tMI% 

-^3>s, RTMS, rf i mmvumc jz^-cwm 

[0 09 0] '>>Kl/-f7? 5%B. 9fe{bKlt(cWI98« 

«*^©*i^{c##itwr4»Hf**f#S*ft-c*s. 

[0 09 1 ] LrmS©^««t lxfc*W^*ttJSl 

[0092] *&w<Dmmim&ttwmmnmim)<D 
mt® tmmmt *> e.^ &«M8%{ug£4mK, «<b 

-ytjt'covmt tr, *®ib©«ii^b«^Mf4ffl^ 

v yuf't uxm&tini&mm>pmtk*mci& mm. 

Wit $ ii-rf#6 c i i> r# 

[0 09 3 ] J'^Ui'tt, Wffi&S&tC&JBLTlStti 



• » 
« I 
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X%2>. 

[0094] cnzwimmz. BWi-rsa^tt**©* 
mm., mm, jtoaaMftftcj: d mmm>#tt*>ti&. 

[0 09 5] £tc, C*l6«jfti*«:tt, *ft-e*i3&cc 
jffS lA»70-fe'»5^Utttt!&**»K WUi, R TMS 
1 0 - 1 0 0 0 m P a • s . 7";Uh JU-S^ a >i£ 
■Cti, 10^500mPa- s #s*ft-ettj?£ LA*. & 

**«»T Sci rarer z> . 

[0096] Jfttt3tfU!K£tt&£ R TMSfS 

fc*K«. WJISif^1&4ftAT*l8©^SB©&ASK 

*is< Ltta^dsTs-esctAJWjpjt?**^ sas 

6 , a ASK «. 2 5 ~ 9 0 'C £ T. •&©#*? * 
L<, 25-5O - Ct»ii«J;0!lf3EU>. 2 5°C*iiS 20 
"C*4i, ®fllffiJS^©teK#*< . JS03art^cD«ffll 
iHJ5S^©aA^BItK:«:S C£**f), 9 0 °CZMZ.Z> 

[0097] 

< i > mmnwiWKDVumm 30 

A. f£g#J5£ 

ttasKcw:. rcit-¥«3sigiKtta»i-T v e - 3 0 h 

4' xR24£fflt>fc,, 

( 2 ) mmmt^^mm 

A. %JRjll2(Dai£ 

- & ¥ fcaA l . %mmmy-e*ti? 

tKOm^cmbtc^t^-cmitLXm^ 3 mm©ttfHg 
^k«*f / P$?L'/c. IH5 0mm, 6§50mm© 40 

3Rj¥«l««fWHH ra->*a ■J-^-^-iii j ) £ 
fflt-^-C. I SO -5 6 6 0- 1 KfiE^ffofc. 

b. mm&mm 

wnmmwiz*-* f k&a l- . mm&t&mtp-ezti? 

tKDffimiC&btcWitgift'CWitL'CmS 3 mm©8fB§ 
immUmLtc. 4i5 0mm. 13 5 0mm© 

ll>t, I SO-5 6 60 -lKffil,iff-9fc. 50 
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( 3 ) attfe3tfb«£ttf40£l£:*r& 

«M1(C, $33 0 0mm, i30 0mm, SSlm 

&M£ ±SP«E?f^©cp*g|JCC«fli©iiAP^<i 
TgBlM^©4o©#gp{cmHf©&aP£W-r 

[0 09 8] 7''J 7 ^-AKti, yLT<Db<D%m 

t^C 3l§H8iJS#3 5 3 0 MP a, ?ISgiitt^2 3 0 
GPa. ttUWl. 3%. ggffil . 9 6g. 7jU> 
Fi30 0 0©^«*i(C^7*>'-;l/AMx^i> 

mmnmzftML. en*, zmtmimm <t m.n± tc 

«W<t&£<fcMt# v V Lfc 1 22 8 0mm©iE^ 
[0 09 9] C<DV''J y * - &*tfmWft<<C^ v Y LX 

mmtbh. mmms.r, mmmfmz. mmmiE 
[o ioo] cn*, ■en-en©»iifflfiS«j{caofcse 

( 4 ) j£j£Kifc 

^©A^te^Sltcotirojiil (BSW4 4l£5£ 1 
5Bi£S!S8 1-if, «T^jl8 KJfciBJU 

fc. ^«8 l^fcaso^i^Knt^xorts^efti. 

B5 fi|©l«f4^4 5 * (C^43-l*rag»L. I**4TS 
CDc(3,^©SilLT 25 . 4mm OiC5 KSSCf-Cf* 5 

. 5cc *Anr#AL. «Msf**SA^*«*-CttB 

r = mm&omm&T >\> a - ^©^* t mmmc^ 
j^*w»A. «f^« ftimm, &<Dvm*mm 

Aj au rf^j ftu r«j r^fbjioo 

mm fe(T©^fe. T^JfJj 1 0 0 m m JWT©^ffl^S! 

mmi Bfijx*»fra < 1 9 7 > awsa?* r^mwr 

JRj|<y^-0||«Sffc-*©|«6i|||BR«j AeKtt ( 1 

9 9 2*£ ) {ci$ts^nrc^ 0 

[oioi] <9m&n>7 * y- urn's tux, 
\sV->vm7 As-from mwfaft* (W) ubrl 
-2 40) loosagp, mitmmtLXFRH-5 0 

(mfflmfr* (ft) 8!) 1 0JBfflW*«s>— *ctt&J: J 5CC 
SAO. ffimK«l4i4i-C 1 2 0°CC3 05>. S6K15 
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0°CT'5 0#3 6K: 1 8 0*CT2WIMl, 5^iCl 
0 0 °C"C 8 6 B#R5J#[M L- , J15 3 mmOD^flg^kS^fP 

^L/fc m^^mit^<D^mt±.tzmm^mmm^x 2 
tc tic. ±&<Dffiffimj$®%mi<>tcffiM%i{m-&tm 

O mm. ft 3 0 Omm, i§3 1 mm©iE^<*©* + tr^ 

^cD4>*SI5CCtt}fl|©aAP^{i^'6n. TSflfiSy^S!© 10 
4 o©ft!HHcl!to§©&aiP 4WT £ & ©4JBt >fc. 
[0 102] ifc, ^'J7 *"A(C«. ?ISg^g^3 5 
30MPa. 5ISg5¥tt^*S2 3 0 GPa. 1 . 3 

%. m&l. 96g, 7 ^ htfc3 0 0 OO^fi 

jfiCfc'X:?* v-jl>A59x*"*i^SfJIW4 1 . 2%1f 

1 9 8 g /m 1 & tt<owm <o m.mmmw&i^ rm l, . c 
*i * , saw*?** nut tmnttc ity-n t a a j: ^ k # 

■7 h Lfc 1 J22 8 0 mm©IE77Jf ; 5©k©4 5 JM*afc& 
©4fflt>fc,, 20 
[0 10 3] C07''j7t-A?:MSrt(C-fe-? h Lt 

[o 104] cm, s&aiaitsf-e 1 2 o°c-e3 o# 

ftl^. S6CC 1 5 0-C-C5 3 1 8 0 "C-C 2 

n$rafln& 1/ . s 6 tc i o o °c-c 8 6 B$Rgfln& v x mm. 

[oio5] coymm&im&tmzffmx. mzutc 
jjmm^timMMZ'if-otc, &jm®Mmt. 400 

kW/m 2 ct0^3<. ticM&g.b 1 5 Or 1 J: *Vh 30 
3<> i*l>tti^tt«:inL/c 0 S/c. 2 5 "CtCfcWSffifli 

V$>-?ic, a«8 1^5CJ:Sj^|^i|©jfeg^(c 

[0106] <ISSSM2>^T*- hxx-^;l/«8ii 0 

(ft) UArocy L-10) lOOliSi, Wffii 
ISUt&SibLXmrismm hi-- h (JfUafb&XSl 
(AOS?) 0. lfi«SI5. ai4*^M?«iL-Ct'X7 

x^-jua <^*7-f zm-SLtcfe. 40 

>^«H»*fiaEHM-5 0 04ffll»'rf||»l/3 6fC. U 

(^Aft^iat (ft) «) 42 osa%aoit.at^t/Wffi 

^f^Hi/fc. c c T'owitumz i 8 o -c. mmra 
it2mmtLtc. cti6<D5mMfg.tM.ms.zmj£.is 
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it. wiiii*wim>tem*±ssmtmmiimi.>x 2 5 

fc. tic. ±IE©®}fltfflfiK^4ffl^/t«6Jt^bli^« 

LttmcmWr-i tc. CCT?©«ffc8ffitt 1 8 0°C, 
Wf bn*Wtt 2 B$n i t, fc„ C OjftN&fblS^&H&ffll* 

anc^L/c ft*2fe#ftitg«:. 40 0 kW/m 1 .**) 
/h3 < . * tcjMim. h 1 5 0 m- <fc 0 'J^ < i^l^j^tt 
4^U/c„ £/c. 2 5"CtC*JWSffl)liiSaj3E^©*!FR«7' 

isP*^l»re (tt(fcfx;U (ft) ». E p 8 0 7 ) 1 0 
(ft) H) 4 9. 6S«g|54?S^SWL>fc. CtHC, >J 

(AA<b^x* (ft) «) 4 3 ofiagpunAti^Lttifll 

mZftMLtc. CCtCHtSIB, 18 0'C, 5ifbB# 

ffitiZ2mMtLtc. ctxbozmma.bMms.&ffljg.i, 

fc„ ^t*SWb^©ttS»±IE«flgttfiS!a4ffi(.>-C7 o 

[oio7]*fc. ±fe©tt«iffl^4ffli,^ca*i?fi^b 

o -c . mimrs u 2 mrs <t u . c ta^*f» 

*Sm4^ 1 «:^Lfc„ SA:#S»jSS«. 4 0 0 kW/m 
'J:0/Jn3<. 1 5 Onr^O'NS <m=> 

»^tt4^Lfc„ tit. 7 0 "Ctetev ztiiffimiSMiote 

tic. MI8 i^{c«t-5j8S«attKl©ft»K*it>r r^sjB 
14 J V$>-?ic. 

<mffiffl4 >i®m*ffll<>?. x.J->\>K*k2 2% 

fiSSB. >4 1 8 6fiSgR. n'7*;l'ATA'ft 

K412 0fiS:Sl5. -en^tx7 7Xn(cf±ii*, ffiSCc 

1 0-1 2 0"CT2 0^ 
ffflJS^Lrjg^S-tt, »>-Cl 30^140 , C-C20» 

[0108] 
[ft 1 8] 
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(xvn) 



^»JB (Ep 8 0 7, MtffcWJl/ <*) H) £3 0m® 
zy*~V <*Affc*I« (**) H) *2 3fflKKjn;t 

[o 1 1 o] ±%z<D®mmm®*m^tdmm{t 

*SS*3l 1 ft^U/Co S^ffe^aS^, 4 0 0 kW/m 
'J:^S<. */c«i«Kfcl5 0m- 1 J:0/J^<ieo 

Sfc* &H8 l^J:S«S«WI»©a«CC*Jt>r r^«& 

ttj r*r>/c„ 

*^-il/«flS <WW*$HF- SBRL-240)^: 

8 0 MSB, #yx*u>yy=i-x, («l:)fc*GSSX* 

PEG4 0 0 0 ) 2 0S«aiJ«: + -x>^SJ 
i^^IHM- 5 0 0 *ffll>TJ&— &Cft£ <fc 5Kljg 



<*>«) l 0Sfia54J!iPA8IH!O«JliiB««l*»te. 



c <D«fltffl(S^ i » r . 39691 i cc gett b Office se 

Kifc'<tlltBg*-,& 1 



tc. mm&im<Dtemm<i£mwmtj:tc!ib, mism. 
fmi<Dfcig%±i-ffim*Ttf-cf8ffi*if*i 5 1 Steffi, 
mm* ■cfflffi&fMt c tctcibmmmm-iittnzm 

20 -pfc. 

<l\Mm2>^TZ--~\-3-X7-Mk-£mLVXV* (4 
—>T*- (fti?^* <**) UJA r o 

c y L - 1 0 ) 1 0 OSSSP, W^Rffc^Ji Ut 
J@r-fe?Jl-T42 h^- h (Jfcjt-fbl&lKI <t*) 0. 

^ssw^aaHM- 5 o ozm^Tzmn L®mm.i$M* 

30 ofc„ c c -ecDgfttiassJ 1 8 o°c, ^{bn^* 2 u$Rg 

4. SDifiCTlKiBiSL//!:^ffiK:Se(,«SL/c. 
[0 1 12] *fc, ±fB©lS«§ffi^«:ffll^c«SiHm^fc 

icf&iSii,tcymicm^7~>tc. ccr©sfbaswi 8 

0°C. i<t^B«2SSIffliLfc 0 C0ttti3tfb%£tm 

temzm i cc^b/c. 4 o o kw/m 

40 'J;0^<, Sfcffiiftff&l 5 0m-*J:9*#<IS*fe 
9U ~4&Cifc^T»^&«ffia>-o/c. Sfc, &S8 1 # 

<J±i£9!l3 >fX7 * y-^FM^'J ^yjux--fjUM 

xtf *->8fJI§ (jftfb&'x* (*) ». E p 8 0 7 ) 1 0 

(**)«> 49. exfiffi«sitswuwjiBiefiS«i^ 

itmmm i KffittofctfScKm*. WfliMb^^f^b 
fc 0 cc-cco^-fbiast*. 18 0-c, mitm?m2m?M 

50 ilfe. Cti6©f6*SaiS4aaiffi*«3£OA:. IMBi* 



(IS) 
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teH^S! 1 (CtfL^Co 4 0 0 kW/m 

2 <k9;*:*<. *fc*Ij«K4> 1 5 0m-* <* 9 #>& 9 
<HJ6Plll -4tCtb^T»j$tt«{&fcofc,, USfc. &g 10 

Ubi9] 
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SUSP, T~V>& 1 86 USSR. ^^^JUATJU-rt 

i 2 offi»si$. -tn-en^ ^^ntcftii^. nsisjc 

aLy*-*;U^5f-5--C 1 1 0- 1 2 0°C-C2 0^> 
lffl^#LT«l»3l*. ^"T'l 30-140 *CT20# 

mmWik. €*^-c^ifl Lr;XtiJ»^ (xvii) 

[oi 14: 

Hbi 9] 




(XVII) 



[0 115JXK, C(D'<>V f ^-+^^>fb^?7 01 
i^fflt (E p 8 0 7. ttffci/*jV m) ») £3 01 



«, 2 0 0"C. HMb^FlHW2 B^IHiO/c cfte><z>#sn& 
jES i HiSS^fM L tc »IS*i8f bWOttlS B±ffi« 



o"c. @ifb^is«2B#ra<tLfc 0 c<ommim.^m 

1 (C^Lfc. 4 0 0 kW/m 

30 '£*)A$< . *fc«iftt<> 1 5 0m 1 J:0A#<ieSffe 

[0 1 17] 
[^1] 
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mffl2 003-20410 
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« 




[0118] 

C 0 1 1 9 ] £ fc. $?W®ilMt^t«£1^/8ttUgtt 



40 ^©wt«ji^bi8iffi*Be#i/-rf#6n'5ilst«i^ba 

«Httm*s «fctf*!K- yfflift©flijfc & br^cewauefi! 
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F £ - A (##) 4F072 AA04 M07 AB10 AB34 AC05 

AD11 AD13 AD23 AE07 AF01 
AF02 AF06 AF11 AF17 AK05 
AL01 AL02 AL05 
43002 AA021 CC031 CD001 OVI001 
DA016 DA057 DE077 DE097 
DE147 DE237 DC007 DH047 
DH057 DJ037 DK007 EW047 
EY017 FA046 FD016 FD137 
GCOO CNOO 



